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'HٽFLHQF\ 9LUXV +,9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DٶHFWHG UHJLRQ RI WKH ZRUOG ZLWK WKH +,9 SDQGHPLF KDV JDLQHG
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DVVRFLDWHG ZLWK DGYHUVH GUXJ UHDFWLRQV WKH LPSDFW LQFLGHQFH DQG
SUHYDOHQFH RI ZKLFK LV QRW FRPSOHWHO\ PHDVXUHG DW WKH WLPH WKHVH
PHGLFLQHV DUH DSSURYHG IRU FOLQLFDO XVH HVSHFLDOO\ LI SDWLHQWV KDYH
JUHDWHU FRPRUELGLWLHV WKDQ WKRVH HQUROOHG LQWR 3KDVH ,,, WULDOV >@
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* PHWKRG >@ +RZHYHU DV PHQWLRQHG WKH &* PHWKRG LV WKH RQH
FXUUHQWO\ UHFRPPHQGHG IRU PRQLWRULQJ UHQDO IXQFWLRQ LQ 1DPLELD
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>@+RZHYHUZHGRQRWNQRZWKHH[WHQWWRZKLFKWKH&*PHWKRG
FRXOG DٶHFW WKH QXPEHU RI UHSRUWV RI 7')DVVRFLDWHG UHQDO
LPSDLUPHQW )XUWKHUPRUH ZH GR QRW NQRZ WKHHٶHFW RI WKH UHVXOW RI
UHQDO IXQFWLRQ DVVHVVHG E\ WKH &* PHWKRG FDQ KDYH RQ VXEVHTXHQW
FOLQLFDOGHFLVLRQVVXFKDVDUHGXFWLRQLQWKHGRVHRI7')RUZLWKGUDZDO
RI7')
$ZDUHQHVVRIWKHVXSHULRULW\RIWKH&.'(3,PHWKRGRYHUWKH&*
PHWKRG >@ SURPSWHG XV WR XVH WKH SDWLHQWV LQ RXU HDUOLHU VWXG\ WR
ٽUVWO\DVVHVVWKHUHODWLRQVKLSEHWZHHQWKH&*DQGWKH&.'(3,H*)5
UHVXOWV6HFRQGO\DVFHUWDLQWKHH[WHQWRIDQ\GLٶHUHQFHVEHWZHHQWKH&
*DQG&.'(3,PHWKRGV LQWKHSURSRUWLRQRISDWLHQWVFRQVLGHUHGWR
KDYH H[SHULHQFHG UHQDO LPSDLUPHQW /DVWO\ ZH VHW RXW WR GLVFRYHU LI
WKHUHZDVDGLٶHUHQFHEHWZHHQWKH&*DQG&.'(3,H*)5UHVXOWVLQ
WKHQXPEHUDQGRUSURSRUWLRQRISRWHQWLDOFOLQLFDOGHFLVLRQVRQ7') ?V
GRVHRU7') ?VZLWKGUDZDO
$VDUHVXOWJXLGHWKHDXWKRULWLHVLQ1DPLELDRQZKHWKHUWRFRQWLQXH
ZLWK UHFRPPHQGLQJ WKH &* PHWKRG RU FKDQJH WR WKH &.'(3,
PHWKRGНLV PD\ DOVR KDYH LPSOLFDWLRQV IRU RWKHU $IULFDQ UHVRXUFH
OLPLWHG FRXQWULHV LI WKH &* IRUPXOD LV DOVR EHLQJ UHFRPPHQGHG IRU
PRQLWRULQJ UHQDO IXQFWLRQ LQSDWLHQWVZKRDUH LQIHFWHGZLWK WKH+,9
DQGDUHUHFHLYLQJDF$57UHJLPHQFRQWDLQLQJ7')
2EMHFWLYHV
НHٽUVWREMHFWLYHRIWKLVVWXG\ZDVWRDVVHVVLIWKHUHZDVDJUHHPHQW
EHWZHHQ WKH H*)5 UHVXOWV FRPSXWHG E\ WKH &* DQG &.'(3,
PHWKRGVLQRXUVWXG\SRSXODWLRQНHVHFRQGREMHFWLYHZDVWRLGHQWLI\
H*)5UHVXOWVE\HLWKHUWKH&*DQG&.'(3,PHWKRGVWKDWPHWWKH
GHٽQLWLRQ RI GHFOLQH LQ UHQDO IXQFWLRQ DV SHU WKH FULWHULD XVHG LQ WKLV
VWXG\ZKLFKZDVDOVRSUHYLRXVO\XVHGE\.DOHPHHUDHWDO>@ НHVH
 ZRXOG
TXDOLI\ WR EH UHSRUWHG DV 7')DVVRFLDWHG UHQDO LPSDLUPHQW WR WKH
SKDUPDFRYLJLODQFHFHQWUHНH
UHGXFWLRQRUZLWKGUDZDORI7')
0HWKRGV
НLVZDV UHWURVSHFWLYH VWXG\DVVHVVLQJ WKHSRWHQWLDOHٶHFWV WKDW WKH
&* PHWKRG PD\ KDYH RQ $'5 UHSRUWV DQG FOLQLFDO GHFLVLRQV
SHUWDLQLQJ WR 7') DQG FRPSDULQJ WKHVH ZLWK WKH &.'(3, PHWKRG
НLVZDVEDVHGRQSDWLHQWVUHFHLYLQJVHFRQGOLQHF$57LQRXWSDWLHQWV
DWWKH.DWXWXUD,QWHUPHGLDWH+RVSLWDO>@,QWKHSUHYLRXVVWXG\WKH&
* PHWKRG ZDV XVHG WR FDOFXODWH &U&O ZKLFK LQ WKLV VWXG\ ZDV
FRQYHUWHG WR H*)5 XVLQJ WKH SDWLHQWV ? ERG\ VXUIDFH DUHDНH &*
HTXDWLRQWKDWZDVXVHGLVGRFXPHQWHGLQ%R[
'LFKRWRPRXV*URXSLQJRIUHQDOIXQFWLRQ
$Q\H*)5EHORZPOPLQPZDV FDWHJRULVHGDVDEQRUPDO H*)5ZDV
FDOFXODWHG XVLQJ WKH &* DQG &.'(3, IRUPXODH )RU &* WKH IRUPXOD ZDV
>±$JH;:HLJKW@6H&U;IRUIHPDOHVZKLOHIRU&.'(3,WKHJHQHUDO
IRUPXOD ZDV& ; >6H&UH@ ; >$JH @ ZKHUH & YDULHG DFFRUGLQJ WR
HWKQLFLW\DQGHYDULHGDFFRUGLQJWRWKH6H&UPHDVXUHPHQWVDQGVH[
)XUWKHUFDWHJRULVDWLRQRIUHQDOIXQFWLRQ
7KHH*)5ZDVIXUWKHUFDWHJRULVHGLQWRVWDJHV,WR,9ZKHUHVWDJH,ZDV
VWDJH,,ZDV±VWDJH,,,ZDV±DQGVWDJH,9ZDVPOPLQ
P
'HFOLQHGUHQDOIXQFWLRQ
5HQDOIXQFWLRQZDVFRQVLGHUHGWRKDYHGHFOLQHGLIWKHODVWH*)5GXULQJVHFRQG
OLQHF$57ZDV OHVV WKDQ WKHH*)5FRPSXWHGGXULQJ ILUVWOLQHF$57 ,Q
DGGLWLRQZKHQWKH6H&UZDVQRWHGWRKDYHLQFUHDVHGE\GXULQJVHFRQG
OLQHF$57UHQDOIXQFWLRQZDVFRQVLGHUHGWRKDYHGHFOLQHG
,PSURYHGUHQDOIXQFWLRQ
5HQDO IXQFWLRQ ZDV FRQVLGHUHG WR KDYH LPSURYHG LI WKH ODVW H*)5 GXULQJ
VHFRQGOLQHF$57ZDVPRUHWKDQWKHH*)5GXULQJILUVWOLQHF$57:KHQ
WKH6H&UZDVQRWHGWRKDYHGHFUHDVHGE\GXULQJVHFRQGOLQHF$57WKH
UHQDO IXQFWLRQ ZDV FRQVLGHUHG WR KDYH LPSURYHG HYHQ WKRXJK WKH FKDQJH LQ
H*)5ZDV
%R['HٽQLWLRQVRIUHQDOIXQFWLRQ
:HDOVRFRPSXWHGDQRWKHU VHWRIH*)5YDOXHVXVLQJ WKH&.'(3,
PHWKRG НH &.'(3, HTXDWLRQV WKDW ZHUH XVHG DUH GRFXPHQWHG LQ
%R[ НH FRPSXWDWLRQV RI H*)5 ZHUH EDVHG RQ WKH ODVW UHFRUGHG
6H&UPHDVXUHPHQWVEHIRUHSDWLHQWVZHUHVZLWFKHGWRVHFRQGOLQHF$57
DQGWKHODVW6H&UPHDVXUHPHQWVGXULQJVHFRQGOLQHF$57:HXVHGWKH
FULWHULD GRFXPHQWHG LQ 7DEOH  WR SODFH WKH SDWLHQWV LQ WKH UHTXLVLWH
FDWHJRU\RIUHQDOIXQFWLRQ:HXVHGWKHFULWHULDGRFXPHQWHGLQ%R[
WRGHWHUPLQHLIWKHSDWLHQWKDGH[SHULHQFHGDGHFOLQHRULPSURYHPHQW
LQUHQDOIXQFWLRQ
7R DVVHVV WKH UHODWLRQVKLS EHWZHHQ H*)5 YDOXHV FRPSXWHG E\ &*
DQG&.'(3,PHWKRGVZHXVHG&RKHQ ?V.DSSD3HDUVRQFRUUHODWLRQ
OLQHDUUHJUHVVLRQFRHٹFLHQWVDQG%ODQG$OWPDQSORWV:HXVHG2GGV
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'LVWULEXWLRQ WR DVVHVV WKH GLٶHUHQFH EHWZHHQ WKH H*)5 YDOXHV
FRPSXWHGE\&*DQG&.'(3,PHWKRGVRQWKHSRWHQWLDOQXPEHUVRI
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H*)5 UHVXOWV FRPSXWHG E\ &* DQG &.'(3, KDG D VWURQJ SRVLWLYH
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UHVXOWVVKRZHGWKDWRQO\DIHZSDWLHQWVH[SHULHQFHGDGHFOLQHLQUHQDO
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PHWKRGНLV LV EDVHG RQ WKH IDFW WKDW WKH PDMRULW\ RI SDWLHQWV ZKR
ZHUHGHFODUHG WRKDYHH[SHULHQFHGDGHFOLQH LQUHQDO IXQFWLRQYLD WKH
&* PHWKRG KDG DQ H*)5 WKDW ZDV DERYH  POPLQ EHORZ ZKLFK
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H*)5 KDG VWDELOLVHG DW WKH HVWLPDWHG OHYHOV WKH &* EDVHG PHWKRG
FHDVHV WRSRVHDQ\FKDOOHQJHVRIZURQJIXOO\FDWHJRULVLQJSDWLHQWV LQWR
ORZHU UHQDO IXQFWLRQ VWDJHV +RZHYHU WKH ODWWHU FRXOG QRW EH
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DGMXVWPHQWV GXH WR ORZ H*)5 FRPSXWDWLRQV RXU UHVXOWV VKRZ QR
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QD±YH SDWLHQWV ZLWK &U&OV EHORZ  POPLQ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LPSDLUPHQW LW LV OLNHO\ WKDW VRPH RI WKH UHSRUWV RI 7')DVVRFLDWHG
UHQDOLPSDLUPHQWZHUHQRWUHپHFWLYHRIWKHDFWXDOUHQDOIXQFWLRQRIWKH
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LQFUHDVH WKH QXPEHU RI UHSRUWV RI 7')DVVRFLDWHG UHQDO LPSDLUPHQW
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UHJLPHQV /DVWO\ WKH ORZ H*)5 FRPSXWHG E\ WKH &* PHWKRG FDQ
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IURPWKHF$57UHJLPHQIURPVXFKSDWLHQWVНHUHSHUFXVVLRQVRIVXFK
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VHFRQGOLQHF$57+RZHYHUWKHVHZHUHQRWREVHUYHGНHUHVXOWVRIWKH
8ULQH 'LSVWLFN PD\ SURYH WR EH EHQHٽFLDO LQ WHUPV RI FRQٽUPDWRU\
UHQDOIXQFWLRQWHVWV+RZHYHUWKHHYLGHQFHRIWKLVLVFXUUHQWO\ODFNLQJ
6LQFH 7')DVVRFLDWHG QHSKURSDWK\ FDQ EH SURJUHVVLYH LW LV DGYLVDEOH
WKDW EHWWHU PHWKRGV RI UHQDO IXQFWLRQ DVVHVVPHQW WKDQ WKH &*
PHWKRGVXFKDVWKH&.'(3,PHWKRGVKRXOGEHFRQVLGHUHGDORQJVLGH
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НH VWURQJ SRVLWLYH FRUUHODWLRQ EHWZHHQ H*)5 YDOXHV E\ &* DQG
&.'(3, PHWKRGV GRHV QRW QHFHVVDULO\ PHDQ WKDW WKH FOLQLFDO
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WKH XULQH GLSVWLFN PD\ RU PD\ QRW EH EHQHٽFLDO LQ LGHQWLٽFDWLRQ RI
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UHVLVWDQFHDJDLQVW7')
НHUH LV QHHG WR XWLOLVH EHWWHU PHWKRGV WR DVVHVV UHQDO IXQFWLRQ LQ
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